Researchers in the field of child neurology are increasingly looking to supplement clinical trials of motor rehabilitation with neuroimaging in order to better understand the relationship between behavioural training, brain changes, and clinical improvements. Randomised controlled trials are typically accompanied by sample size calculations to detect clinical improvements but, despite the large cost of neuroimaging, not equivalent calculations for concurrently acquired imaging neuroimaging measures of changes in response to intervention. To aid in this regard, a power analysis was conducted for two measures of brain changes that may be indexed in a trial of rehabilitative therapy for cerebral palsy: cortical thickness of the impaired primary sensorimotor cortex, and fractional anisotropy of the impaired, delineated corticospinal tract. Power for measuring fractional anisotropy was assessed for both regionof-interest-seeded and fMRI-seeded diffusion tractography. Taking into account practical limitations, as well as data loss due to behavioural and image-processing issues, estimated required participant numbers were 101, 128 and 59 for cortical thickness, region-of-interest-based tractography, and fMRI-seeded tractography, respectively. These numbers are not adjusted for study attrition. Although these participant numbers may be out of reach of many trials, several options are available to improve statistical power, including careful preparation of participants for scanning using mock simulators, careful consideration of image processing options, and enrolment of as homogeneous a cohort as possible. This work suggests that smaller and moderate sized studies give genuine consideration to harmonising scanning protocols between groups to allow the pooling of data.
a b s t r a c t
Researchers in the field of child neurology are increasingly looking to supplement clinical trials of motor rehabilitation with neuroimaging in order to better understand the relationship between behavioural training, brain changes, and clinical improvements. Randomised controlled trials are typically accompanied by sample size calculations to detect clinical improvements but, despite the large cost of neuroimaging, not equivalent calculations for concurrently acquired imaging neuroimaging measures of changes in response to intervention. To aid in this regard, a power analysis was conducted for two measures of brain changes that may be indexed in a trial of rehabilitative therapy for cerebral palsy: cortical thickness of the impaired primary sensorimotor cortex, and fractional anisotropy of the impaired, delineated corticospinal tract. Power for measuring fractional anisotropy was assessed for both regionof-interest-seeded and fMRI-seeded diffusion tractography. Taking into account practical limitations, as well as data loss due to behavioural and image-processing issues, estimated required participant numbers were 101, 128 and 59 for cortical thickness, region-of-interest-based tractography, and fMRI-seeded tractography, respectively. These numbers are not adjusted for study attrition. Although these participant numbers may be out of reach of many trials, several options are available to improve statistical power, including careful preparation of participants for scanning using mock simulators, careful consideration of image processing options, and enrolment of as homogeneous a cohort as possible. This work suggests that smaller and moderate sized studies give genuine consideration to harmonising scanning protocols between groups to allow the pooling of data.
© 2017 ISDN. Published by Elsevier Ltd. All rights reserved.
Introduction
Motor rehabilitation for children with cerebral palsy (CP) is currently hampered by our lack of understanding of how the brain responds to rehabilitative therapy at microscopic and macroscopic scales (Reid et al., 2015) . Researchers are increasingly looking to quantify brain reorganisation in clinical trials of motor rehabilitation in order to better understand the relationship between behavioural training, brain changes, and clinical improvements, and/or to index subtle changes which may not be reflected in clinical assessments (Boyd et al., 2013) . This information may ultimately inform rehabilitation, for example by elucidating factors that interfere with motor learning, such as maladaptive plasticity, or disrupted network deficits that prevent neuroplastic changes (Reid et al., 2015) .
MRI data can be analysed in a variety of ways to acquire metrics of brain changes, including changes in cortical thickness, and changes in diffusion metrics of white matter (Reid et al., 2015) . Cortical thickness is a structural measure related to several neurophysiological changes, including variations in neuronal, glial and synaptic density (Zatorre et al., 2012) . This measure has been used to quantify structural changes related to plasticity in animal studies (Anderson et al., 2002) , and correlated with cognitive performance in several human studies (Dickerson et al., 2009; Narr et al., 2007; Shaw et al., 2006 
